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Introduction   
The ultimate goal of endodontic management is elimination of necrotic tissue, bacteria 
from the root canal system and avoidance of re-infection (1). This goal can be 
accomplished using mechanical instrumentation and chemical irrigation, in 
conjunction with medication of the root canal between treatment sessions (2). 
Irrigation has a major role in endodontic treatment. The irrigants facilitate removal of 
microorganisms, tissue remnants, and dentin chips from the root canal through a 
flushing mechanism (3). Irrigation along with instrumentation provide support in the 
elimination of pulp tissue and microorganisms (4).  
The efficacy of endodontic solution depends on the functioning method of the irrigant 
and the ability to carry the antimicrobial solution in contact with the microorganisms 
and tissue fragments in the root canal (5).  
The complicated root canal system has accessory features, microbes can survive within 
the root canals, dentinal tubules, accessory canals, canal ramifications, apical deltas, 
and fins, once the tooth has become infected (6). 
 The greater component of infective microorganisms inside the root canal system are 
bacteria though fungi, spirochaetes, and viruses have also been colonized. Primary 
infections contain gram-negative anaerobic bacteria and fungi. Secondary cases have 
microbial classes such as Enterococcus-faecalis and Candida-albicans (7). 
Enterococcus-faecalis is the most commonly found in retreatment cases and they can 
stay alive in harsh atmosphere with very alkaline pH (6).  
Currently there is no comprehensive guidelines on the use of endodontic irrigant are 
published by the British, the European and the American Endodontic Society. 
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Abstract      
                         
Successful root canal therapy depends on the combinations of proper instrumentation, 
irrigation and obturation of root canal. Of these essential steps of root canal therapy, 
irrigation is one of the most important factor in the healing of the periapical tissues. 
Microorganisms are essential in the development of periradicular diseases and are the major 
causative factors associated with endodontic treatment failures. Several studies using 
advanced techniques have demonstrated that proportionally large areas of the root-canal wall 
remain untouched by the instruments, emphasizing the importance of chemical means of 
cleaning and disinfecting all areas of the root canal. There is no single irrigating solution that 
alone sufficiently covers all of the functions required from an irrigant. Optimal irrigation is 
based on the combined use of 2 or several irrigating solutions, in a specific sequence, to 
predictably obtain the goals of safe and effective irrigation. In this rev iew of literature various 
irrigants and how effective they are in eliminating the microorganisms specially in the failed 
root canal cases has been discussed. 
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Currently there is no comprehensive guidelines on the 
use of endodontic irrigant are published by the British, 
the European and the American Endodontic Society. 
Therefore there is no conformity on which irrigant is 
most apt and whether they should be used alone or in 
combination but it is decided that the irrigant must have 
bactericidal function (8). 
IDEAL REQUIREMENTS OF ROOT CANAL IRRIGANTS 
i. Have a broad antimicrobial spectrum  
ii. Should dissolve necrotic pulp tissue remnants 
iii. Should inactivate endotoxin 
iv. Prevent the formation of a smear layer during 
instrumentation or dissolve it , once it has 
formed 
v. Systemically nontoxic 
vi. Non caustic to periodontal tissues 
vii. Should not cause any anaphylactic reaction (7). 
 
 
ENDODONTICS SOLUTIONS 
Endodontic solutions can be classified into Non-
bactericidal and Bactericidal irrigants. 
Non-bactericidal irrigants 
Some dental clinicians use saline, local anaesthetics and 
distilled water as an irrigant in root canal system, but 
they have no antimicrobial action and will not decrease 
bacterial load considerably (8). 
Bactericidal irrigants 
Sodium hypochlorite 
It is the most commonly recommended endodontic 
irrigant. It was introduced as a part of endodontic 
therapy in 1936 by Walker (6). NaOCl is an organic 
solvent (pH>11) cause amino acid degradation and 
hydrolysis through the production of chlorine (1). It is 
capable in dissolving organic components, necrotic 
tissues, but its ability to remove inorganic components is 
inadequate. 
NaOCl has a wide antimicrobial spectrum against 
bacteria, bacteriophages, spores, yeasts and viruses (9) 
but is not able to remove smear layer (5). 
Giardino et al.(9) evaluated the efficacy of 5.25% NaOCl 
and MTAD against against E. faecalis biofilm and they 
found that only 5.25% NaOCl can disgregate and remove 
the biofilm. Dunavant et al.(10) evaluated the efficacy of 
6% NaOCl, 1% NaOCl, Smear Clear™, 2% CHX, REDTA, 
and BioPure™ MTAD™ against E. faecalis biofilms using a 
novel in vitro testing system. They found that both 1% 
NaOCl and 6% NaOCl were more efficient in eliminating 
E. faecalis biofilm than the other solutions tested. 
Radcliffe et al. (11) demonstrated that four 
concentrations of NaOCl lowered CFU below the limit of 
detection after 10s in the case of C. albicans. This finding 
was confirmed by Ayhan et al. (12) and taken together, it 
could be concluded that the antifungal activity of NaOCl 
is superior to or at least equal to other common 
irrigation solutions. 
Chlorhexide  
Widely used disinfection because of its excellent 
antimicrobial activity. However it lacks tissue dissolving 
capability (13).Chlorhexidine, in a 2% gel or liquid 
concentration, is effective at reducing or completely 
eliminating E. faecalis from the root canal space and 
dentinal tubules (14). 
Basson and Tait compared the ex-vivo effectiveness of 
calcium hydroxide, iodine potassium iodide and CHX 
solution in disinfecting root canal systems that were 
infected with Actinomyces israelii. The root canals were 
exposed to either iodine potassium iodide, calcium 
hydroxide, or 2% CHX   for periods of 3, 7 and 60 days. 
Only CHX was able to eliminate A. israelii (15). 
However chlorhexidine cannot be used as the main 
irrigant in endodontic cases, as:- (a) It is not capable of 
dissolving necrotic tissue (b) Less successful on Gram-
negative than on Gram-positive microorganisms (13). 
Iodine  
Iodine was introduced into endodontics in 1979, 
povidone iodine is observed as an antiseptic against a 
wide range of microbes (16).It has been revealed to be 
bactericidal, fungicidal, tuberculocidal, virucidal and 
sporocidal and degrades proteins, nucleotides and fatty 
acids, leading to cell death.  
It has been revealed that 5 min irrigation using 5% IKI 
decreases the count of E-faecalis found in root canals in 
cases of chronic apical periodontitis (8). At 2% 
concentration IKI needs 1–2 hours to stop development 
of E-faecalis and C-albicans which are frequently 
correlated with persistent endodontic disease (16). 
Hydrogen Peroxide 
Hydrogen peroxide is used in endodontic as an irrigant 
between 3% to 5% concentrations (17). It is active 
against bacteria, bacterial spores, viruses and yeasts by 
the production of free radicals which degrades 
numerous cell components such as proteins and DNA 
(18). However modern evidence does not advocate the 
use of hydrogen peroxide over other irrigants (8). 
EDTA 
Ethylenediaminetetraacetic acid is a non toxic, artificial 
amino acid with a pH 7. It is used at concentrations of 
17% as a root canal irrigant in both primary and 
secondary cases (19). 
11 
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Kho and Baumgartner (20) demonstrated that there is no 
difference in antimicrobial efficacy for irrigation with 
5.25% NaOCl/15% EDTA versus irrigation with 1.3% 
NaOCl/MTAD in the apical 5 mm of roots infected with E. 
faecalis. It was recommended that application of EDTA in 
the root canal system for 1–5 minutes enough to get the 
expected effect (19). 
 
Citric Acid 
10–50% concentration of Citric acid solution is used in 
endodontic to eliminate the smear layer after root canal 
preparation (21). Zehnder et al confirmed that the citric 
acid at 10% concentration was less toxic (18). Citric acid 
10% as compared to 17% EDTA, seem to be more 
biocompatible and valuable in removing smear layer 
(19). 
 
MTAD (Mixture of Tetracycline, Acid and Detergent) 
It is a combination of an antibiotic 3% doxycycline, a 
chelating agent citric acid and a detergent Tween 80 
(22). 
Mohammadi (23) found greater substantivity of MTAD 
over 1.3% NaOCl and 2% CHX.  The antifungal 
substantivity of MTAD was retained in root canal dentin 
for at least 28 days. 
Davis et al (24) described, MTAD is more competent than 
5.25% NaOCl against E-faecalis. Zhang et al (25) 
concluded that MTAD has less toxicity than 5.25% 
NaOCl, and EDTA. 
The points that favor the use of MTAD as an irrigant can 
be summarized as follows: 
 reasonable antimicrobial property 
 better smear layer removal 
 lesser adverse effects on dentinal structure 
 better at promoting adhesion to dentin 
 good biocompatibility 
The shortcomings can be listed as following: 
 less than optimal antimicrobial activity 
 lesser compatibility to dental pulp cells for 
revascularization procedures 
 high cost 
 reduced shelf life (26)  
Since this agent contains antibiotic from a tetracycline 
family, there may be risks of bacterial resistance, intrinsic 
staining of dentine, and sensitivity. Limited data is 
available for the application of MTAD over other 
conventional irrigants, such as NaOCl (27). 
 
Tetraclean.  
 Like MTAD, Tetraclean is a mixture of an antibiotic, an 
acid, and a detergent. However, the concentration of the 
antibiotic, doxycycline (50mg/mL), and the type of 
detergent (polypropylene glycol) differ from those of 
MTAD (28). It has low surface tension which allows better 
penetration of the solution into the dentinal tubule (29). 
In vitro studies proved, Tetraclean is more efficient than 
MTAD against E-faecalis (30). 
 
Electrochemically Activated Solutions. 
The solutions are produced from tap water and low-
concentrated salt solutions. Principle of ECA is 
transferring liquids into a metastable state via an 
electrochemical unipolar (anode or cathode) action 
through the use of an element/reactor (“Flow-through 
Electrolytic Module” or FEM). The FEM consists of an 
anode, a solid titanium cylinder with a special coating 
that fits coaxially inside the cathode, a hollow cylinder 
also made from titanium. A ceramic membrane separates 
the electrodes. The FEM is capable of producing types of 
solutions that have bactericidal and sporicidal activity; 
yet they are odourless, safe to human tissue, and 
essentially noncorrosive for most metal surfaces (31). 
ECA solutions demonstrated more pronounced clinical 
effect and were associated with fewer incidences of 
allergic reactions compared to other antibacterial 
irrigants tested (32). 
 
Ozone 
Ozone is found in nature consisting of three oxygen 
atoms, discovered in 1840. It is occurred in the 
environment either in as ozonated water or gaseous 
form (33). It is known as an antiseptic, powerful oxidant 
as well as an antibacterial agent. It is a strong oxidizer of 
cell walls and the cytoplasmic membranes of 
microorganisms, forming it a bactericidal, antiviral and 
antifungal agent (34). 
Estrela et al described, ozone have no antibacterial 
action against E-faecalis (35). 
Photo-activated disinfection (PAD) 
The photo-activated therapy was introduced by Oscar 
Raab for the inactivation of microorganisms in 
endodontic management (29). The concept behind it is 
that nontoxic photosensitizers can be preferentially 
localized in certain tissues and subsequently activated by 
light of the appropriate wavelength to generate singlet 
oxygen and free radicals that are cytotoxic to cells of the 
target tissue (36). Methylene blue (MB) is a 
photosensitizer that has been used in PDT for targeting 
various gram-positive and gram-negative oral bacteria 
and was previously used to study the effect of PDT on 
endodontic disinfection (37). 
Leticia et al studied the antimicrobial effects of photo-
activated disinfection with methylene blue or toluidine 
blue as an addition to instrumentation/irrigation of root 
canals contaminated with Enterococcus faecalis. They 
discovered that PAD with either MB or TB may not apply 
an important  additional effect to 
instrumentation/irrigation actions with regard to 
intracanal disinfection, until additional modifications in 
the PAD system are required prior to medical use is 
suggested (38). 
PAD might not be competent to achieve a 100% 
eradication rate in contaminated root canals, however 
PAD can recently be deemed a valuable adjunct to 
conventional root canal management (39). 
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Lasers 
 Recently Neodymium:yttrium-aluminum garnet 
(Nd:YAG) lasers have been introduced as a disinfectant  
in endodontic therapy and it was established that they 
were not superior than irrigation with NaOCl in 
eliminating bacteria when in direct contact with root 
canal systems (40) . In vitro study showed that the 
application of a photosensitizing solution and laser was 
not competent to accomplish complete diminution in 
bacterial load, however 3% NaOCl was noticed to attain 
it (24). 
Herbal.  
Prabhakar et al. stated that 5% of NaOCl exhibited 
excellent antibacterial activity in both 3-week and 6-
week biofilm, whereas Triphala and MTAD showed 
complete eradication only in 3-week biofilms (41).  
Triphala and green tea polyphenols (GTPs) are proven to 
be safe, containing active constituents that have 
beneficial physiologic effect apart from its curative 
property such as antioxidant, antiinflammatory, and 
radical scavenging activity and may have an added 
advantage over the traditional root canal irrigants (42). 
Murray et al. evaluated Morinda citrifolia  juice in 
conjunction with EDTA as a possible alternative to 
NaOCl. They concluded that efficacy of 6% Morinda 
citrifolia in removing smear layer is similar to that of 6% 
NaOCl in conjuction with EDTA. 
CONCLUSION  
This article reviewed both traditional and new irrigants 
that could be used to eliminate microorganism in 
retreatment cases. Presently these newer irrigants could 
be used as an adjunct to NaOCl, but the hunt for the 
elusive ideal root canal irrigant continues. 
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